AIm: Pituitary abscess is a disorder characterized with central nervous system (CNS) infection, mass effect, and endocrine dysfunction. These abscesses generally occur due to hematogenous spread in conditions such as paranasal sinusitis, sepsis, and where the blood brain barrier breaks down. This paper aims to discuss four cases of preoperatively diagnosed pituitary abscess in the light of the literature. Results: All the patients showed fever, systemic signs of toxemia and endocrine dysfunction at the time of diagnosis. In these cases, a preoperative diagnosis of the disease was made thanks to characteristic MRI findings. The four cases were operated by the transnasal transsphenoidal approach and histopathological and microbiological studies were performed for surgical specimens.
InTRoduCTIon
Pituitary abscesses (PA) are rare but potentially life-threatening lesions. They are potentially responsible for high mortality and morbidity. These lesions account for approximately 0.2-1% of pituitary lesions (6, 11, 12) . Furthermore, in the last century, a few hundred cases have been reported of which most are sole case reports (12) . However, the condition should be considered in the differential diagnosis of sellar masses. These abscesses are generally manifested by meningoencephalitis, mass effect and endocrine dysfunction (2) . Presence of accompanying conditions such as cavernous sinus thrombosis increases the mortality. Mortality and morbidity rates can be reduced by early surgical drainage and appropriate antibiotic treatment. Making a correct preoperative diagnosis is stated to be difficult; furthermore, the diagnosis of pituitary abscess was made postoperatively or at necropsy in the majority of cases (12) . The typical MRI findings may be important for the diagnosis of the disorder. Here, our aim is to discuss four cases 
MeThodS and PATIenTS
Following detailed clinical and hormonal examinations and imaging tests, 210 cases of pituitary adenoma and other sellar pathologies were operated on at the Neurosurgery clinic of Göztepe Training and Research Hospital between 1995 and 2008. Among these, four patients suffering from sphenoidal sinusitis, pituitary adenoma, and pituitary abscess associated with CNS infection were included in the study. Of these patients, three were female, and the mean age was 35.5 years (ages range 18 to 49 years).
All the patients were diagnosed as pituitary abscess based on the following criteria; (a) a triad of mass effect in the pituitary region, fever and typical MRI findings (b) drainage of PA with or without isolation of organisms, and (c) evidence of acute inflammation and abscess capsule on histopathology. The four cases were treated with surgical operation by the transnasal transsphenoidal approach. The operated three cases were followed up for three years, and the other patient for 18 months. During follow-up, laboratory parameters of the subjects were within normal limits. No recurrence was observed in the control MRIs of these patients.
Case 1
An 18-year old male patient presented with high fever, mydriasis, and ptosis caused by third cranial nerve involvement. The patient also had sinusitis in the medical history. Vital signs were abnormal including high fever (38.5°C). On the physical examination, the case had mydriasis and ptosis of the right eye; however, no optic atrophy or papilledema was observed. The laboratory analyses revealed leucocytosis (WBC: 15.600), high sedimentation rate (ESR: 64 mm/hr) and C-reactive protein (CRP) of 16 mg/L. Hormonal profile was as follows: low LH: 2.8 (5-15 mIU/ml), low FSH: 3.2 (5-15 mIU/ml), low testosterone: 6 (9-27 ng/ml), low fT 3 : 1.4 (1.8-2.1pg/ml), low fT 4 : 4.5 (5.5-13.5 ng/dl), prolactin: 28 ( 5-25 ng/ml), and low cortisol: 210 nmol/L (400-550). The pituitary MRI showed a 3x3.5x3 cm sellar mass. Additionally, postcontrast T1 A coronal sections showed a lesion referring PA, of which the centre was hypointense consistent with fluid content, with thick capsular contrast involvement, and extending to the lateral wall of cavernous sinus. The lesion compressed the optic chiasm ( Figure 1A,B) . The case was diagnosed as PA and the abscess was drained by surgery through a transsphenoidal approach. No bacterial growth occurred in the culture of the drained material. Ceftriaxone was administered as an empirical regimen Third cranial nerve functions became normal in the early postoperative period, and hormonal profile was observed to be normal 3 months later. On the T1 A sagittal plan of MRIs obtained during the post-operative period, the pituitary gland was seen as a thin rim, and no residual lesion was observed ( Figure 1C ).
Case 2
A 43-year old acromegalic female patient presented with the complaints of high fever and headache. On physical examination, the body temperature was 38.7°C, and tachycardia and hypotension (90/70 mmHg) were observed. Additionally leucocytosis and bilateral papilledema were seen. Visual examination revealed bitemporal hemianopsia. CSF analysis showed a leukocyte count higher than 15.000/μL of which 90 percent were neutrophils, which was indicative of meningoencephalitis. The CSF protein level was 400 mg/ dL. The laboratory parameters were as follows: ESR and CRP values were 56 mm/hr and 13 mg/L, respectively. The levels of ACTH, T3, T4, Cortisol, GH and IGF 1 were lower than normal; yet, the prolactin level was normal. A 2.5x3x3 cm sellar mass in the hypothalamic-pituitary region was observed on pituitary MRI. In the flair axial section, hyperintense signal changes due to perilesional edema extending to bilateral basal ganglia and the interhemispheric sulcus were noticed ( Figure 2A ). In postcontrast T1 A coronal plan, an abscess lesion filling the sella with frankly contrasting capsule and an inner part showing fluid intensity was observed. The optic chiasm was contrasted indicating inflammatory change, and was hypointense due to the edema ( Figure 2B ). The case was operated through a transsphenoidal approach. Methicillinresistant Stapyhlococcus aureus (MRSA) was detected in the culture of drained material; thus, vancomycin therapy was administered. T2 A sagittal imaging obtained in the postoperative period showed that the previously mentioned edema had regressed completely ( Figure 2C ).
Case 3
A 49-year-old female patient presented with the complaints of acutely developing high fever and headache. She had a history of pansinusitis. Physical examination revealed a body temperature of 38.5°C, and tachycardia and hypotension were noted. Hemianopsia and pupil stasis were detected on visual examination. Hematological and biochemical parameters were normal on laboratory analyses. As an index of meningoencephalitis, CSF analysis showed a leukocyte count higher than 15.000/μL. Furthermore, CSF protein level was 320 mg/ dL. The ESR and CRP were found to be 60 mm/hr and 17 mg/L, respectively. Regarding hormonal profile, the levels of T3, T4, TSH, cortisol and prolactin were lower than normal. A 3x2.5x3 cm sellar mass was detected in the hypothalamic-pituitary region on pituitary MRI, and in post-contrast T1 A coronal section an abscess lesion with markedly contrasted capsule was observed ( Figure 3A) . In flair axial section, hyperintense signal changes due to perilesional edema extending to the inferior part of frontal lobe were noticed ( Figure 3B ). The case was operated through a transsphenoidal approach and abscess drainage was performed. No bacterial growth was observed in the culture of drained material. Ceftriaxone treatment was administered for two weeks ( Figure 3C ).
Case 4
A 32-year old female patient presented with severe headache. She had a history of bilateral chronic otitis media and consequent surgical intervention. Systemic and neurological examinations showed normal findings. The pituitary MRI revealed a sellar lesion showing 2x2 cm of severe contrast enhancement with gadolinium. MRI also presented inflammatory findings of sphenoid sinusitis. Laboratory analyses showed normal biochemical and hormonal parameters. Abscess drainage was performed by transsphenoidal-transnasal approach. Ceftriaxone therapy was given empirically. The patient had no complaints regarding pituitary abscess during 18 months of postoperative follow-up. MRI findings indicating cystic or partially cystic pituitary masses with an enhanced rim with postgadolinium administration are nonspecific. Because similar appearance might be seen most sellar lesions, such as Rathke's cleft cysts, cystic craniopharyngiomas, cystic adenoma, and dermoid or epidermoid cyst. Therefore MRI findings are diagnostically valuable when combined with clinical presentation. In this regard, for differential diagnosis of presented cases the authors carefully excluded these entities regardless of the characteristics of the abscess, since abscess might secondary to a sellar lesion as well. Diffusion-weighted imaging has proven be useful in differentiating pituitary abscess from necrotic pituitary tumors. While pituitary abscesses demonstrate high signal intensity with reduction of apparent diffusion coefficient (ADC), necrotic tumors show a hypointensity on DW images and higher ADC values
Pituitary abscess also occurs due to unidentified bacteriemia, septic thrombophlebitis or contaminated cerebrospinal fluid (3, 5, 13) . As causative microorganisms, a wide spectrum of agents including gram (+) cocci (50% of cases), gram (-) basilli, fungi, amoebae, and yeast had been described in the literature. Most of the cases reported in the literature had stated to be negative in terms of detection of causative organism and positive rates for Gram staining or cultures ranged from 0% to 64%. (9,10,13) Similarly, no pathogenic organism could be isolated in cultures of three cases in presented series.
while remaining are secondary type-abscess. A review of the literature revealed that pituitary abscess can be caused either by haematogenous seeding or by direct extension from an adjacent infected tissue as in cases of sphenoid sinusitis, meningitis, contaminated cerebrospinal fluid fistula or cavernous sinus thrombophlebitis (8) . On the other hand, a pituitary abscess may develop in a completely normal gland, or in glands that effected by a pre-existing lesion such as an adenoma, a craniopharyngioma or a Rathke's cleft cyst (8, 13, 14) . Among these, the most frequent cause is pansinusitis. In accordance with the literature, three of the presented cases had a history of pansinusitis.
Diabetes insipidus, hypopituitarism and sellar cystic mass with an enhanced rim were reported to be suggestive of pituitary abscess. Furthermore, Fuyi et al. reported that diabetes insipidus was the most common symptom at presentation of their series (8) . On the contrary to the literature no diabetes insipidus was diagnosed in the presented series. Clinical symptoms are stated to be nonspecific, in most cases reported in the literature. Classic triad of headache, visual disorders and hormonal dysfunctions can be encountered in all of the cases (8, 14) . In addition to the classic triad, the presented cases were also diagnosed with meningoencephalitis. There was also pituitary adenoma, which may facilitate the spread of the infection, in two of patients among the presented cases. There have been rare cases of pituitary abscess presenting with acute severe infective manifestations reported in the literature. Fuyi et al. reported only 6 cases that presented with fever and elevated peripheral WBC counts (8) . On the contrary 
ConCluSIon
Pituitary abscesses are rare disorders responsible for high mortality risk. Mortality and morbidity can be reduced by early surgical drainage and appropriate antibiotic treatments. The typical MRI findings are of high importance for the diagnosis of the disorder. The transsphenoidal approach should be preferred in surgery and appropriate antimicrobial therapy should be administered according to the surgical specimen's culture. Additionally, these cases should closely be followedup in terms of pituitary insufficiency, surgical complications and infection.
Antibiotic therapy should be started as soon as the diagnosis of pituitary abscess is suspected or confirmed during surgery.
Broad-spectrum antibiotic therapy should include agents that are effective against Gram-negative, Gram-positive, and anaerobic bacteria. The antibiotic therapy could be used with meningitis-level doses of a third generation cephalosporin until a specific organism is identified in cultures. A review of the literature revealed the complete recovery rate was 60% while 30% recovered with hormonal or visual impairment following a combined surgical and medical treatment (4, 7, 12) . Similar to the literature, complete recovery was achieved and no clinical impairment or recurrence of abscess was observed in controls of the presented series.
Figures 3: A)
In contrast T1 A coronal section; an abscess lesion with markedly contrasted capsule is observed. B) In flair axial section; hyperintense signal changes due to perilesional edema extending to inferior part of frontal lobe is observed. C) In contrasted T1A sagittal section; obtained in the post-operative period, the normal appearance of sella and pituitary gland and no residual lesion was determined.
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